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(54) Electromagnetic shielding system for printed circuit board 



(57) An electromagnetic shielding system for a print- 
ed circuit board includes a shielding enclosure having a 
plurality of side walls and an integral lop surface, the top 
surface including a scored line for allowing removal of 



an interior portion of the top surface to thereby define a 
remaining perimeter rim, and a replacement cover for 
attachment to the remaining cover rim. The replacement 
cover includes a metal foil having an adhesive surface 
or a shoot motal material. 
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Description 

BACKGROUND OF THE INVEMTION 

Field of the Invention 

[0001] The present invention relates generally to a 
shielding system tor a printed circuit t)oard. and in par- 
ticular, to a shielding system having an Integral shielding 
enclosure with a fixed cover that may be permanently 
removed, and a replacement cover for attaching thereto. 

Description of the Related Art 

[0002] As Is well known in the prior art, selected elec- 
tric or electronic parts on a printed circuit board radiate 
electromagnetic waves which thereby cause noise or 
unwanted signals to appear in adjacent components on 
the printed circuit board or electric or electronic parts 
and dcvKGS existing in the vicinity of the printed circuit 
board. Accordingly, it is highly desirable to provide 
shielding for electronic components of printed circuit 
boards such as those found in radio transmitters, radio 
receivers, computers and other electronic devices that 
use circuitry that emits or is susceptible to electromag- 
netic radiation. It is known that these components can 
be shielded to reduce undesirable electromagnetic in- 
terference and/or susceptibility effects with the use of a 
conductive shield that reflects or dissipates the electro- 
magnetic charges and fields. Such shielding may bo 
grounded to allow the offending electrical charges and 
fields to be dissipated without disrupting the operation 
of the electronic components enclosed within the shield. 
[0003] A variety of devices have been utilized tor 
shiekJing electronic components, but these prior art de- 
vices have not boon entirely satisfactory since they do 
not allow for easy access to the underlying electronic 
component after the installation of the shield. 
[0004] For example, a conventional metal shield cov- 
er, or can, is mounted to a printed circuit board by using 
fasteners appropriate for the purpose. Thereafter, the 
metal shioW is soWerod or welded to selected grounding 
strips on the printed circuit tx>ard at selected locations 
of its side walls. Using solder or welding to mechanically 
hold and eleclrk^ally connect the metal shield to the 
printed circuit board permanently affixes the metal 
shiekj over the selected electronic componcnt(s). 
[0005] After assembling the completed printed circuit 
t>oard. including the required metal shields, the printed 
circuit board will generally be subjected to a 'burn-in* 
stage during which it is subjected to elevated tempera- 
ture tests. If one of the electronic components should 
fail during the bum-in, however, that component must 
be replaced. Thus, it becomes necessary todosolder or 
unweld the metal shiekJ trom the printed circuit board in 
order to obtain access to the failed component cind re- 
place the same. This is very dillicult to successfully ac- 
complish and, more than likely, the entire printed circuit 



board will be destroyed. 

[OOOS] In order to overcome this problem, shielding 
devk;es, such as that disclosed in U.S. Patent No. 
4,754,101 of the present assignee, the entire contents 
of whrch are hereby incorporated by reference, have in- 
cluded a separate wall enclosure and a removable cov- 
er. The cover is resiltently held in place by deflectable 
engagement prongs extending from an upper edge of 
the wall encbsure. The presence of the resiliently held 
cover albws access to the underlying electronic com- 
ponent, should the same be required, however, the 
manufacturing costs associated with the formation of 
the engagement prongs are also increased. 
[0007] Accordingly, there exists a need for a shielding 
cover whk:h can be sokiered to the printer circuit board, 
but which still allows access to the underlying electronic 
component should it be necessary to replace, repair or 
otherwise adjust the same, and which can be inexpen- 
sively manufactured. 

SUMMARY OF THE INVENTtOM 

[0008] The present invention overcomes these disad- 
vantages by providing an electromagnetic shielding sys- 
tem including a shielding enclosure having a plurality of 
side walls and an integral top surface. The top surface 
includes a scored line foralbwing removal of an interior 
portion of the top surface to thereby define a remaining 
perimeter rim. A replacement cover is also included for 
attachment to the remaining cover rim after the interk>r 
portion is removed. The replacement cover may include 
a metal foil having an adhesive surface or a metal sheet 
material. 

[0009] The present invention further provides a meth- 
od for shielding and obtaining access to a component 
on a printed circuit board. The method includes provid- 
ing a printed circuit tx>ard having a component encom- 
passed by a shielding enclosure. The shielding enclo- 
sure includes a plurality of side walls and an integral top 
surface having a scored line which defines an interbr 
portion. The scored line on the top surface of the shield- 
ing enclosure is severed and the interior portion of the 
top surface defined by the scored lino is romovod to 
thereby leave a remaining perimeter rim on the printed 
circuit board and allow access to the component within 
the rim. The scored line may be severed by grasping a 
hole in the top surface of the shielding enclosure and 
applying force. A replacement cover is also provided for 
the top surface of the shielding enclosure. The replace- 
ment cover is attached to the shielding enclosure to 
thereby encompass and shield the component. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] Those, and other, objects, features and advan- 
tages of the present invention will become more readily 
apparent to those skilled in the art upon reading the fol- 
lowing detailed description, in conjunction with the ap- 



10 



15 



20 



2S 



30 



JS 



40 



4S 



SO 



2 



3 



EP0&&3148A2 



4 



pended drawings, in which; 

FIG. 1 is a perspective viewof a printed circuit board 
shielding enclosure in accordance with the present 
invention; 

FIG. 2 is a replacement cover for the enclosure 
shown In FIG. 1, in accordance with a first embod- 
imont of the present invention; 
FIG. 3 is a replacement cover for the enclosure 
shown in FIG. 1 , in accordance with a second em- 
bodiment of the present invention; 
FIG. 4 is a perspective viewof the shielding enclo- 
sure of FIG. 1 with the cover having been removed; 
and 

FIG. 5 is a perspective view of the shielding enclo- 
sure of FIG. 4 with the replacement cover of FIG. 3 
attached thereto. 

DETAILED DESCRIPTIOM OF THE PREFERRED 
EMBODIMENTS 

[0011] Referring to FIG. 1, an electromagnetic shield- 
ing system for a printed circuit board in accordance with 
the present invention is shown generally by reference 
numeral 1 0. Shielding system 1 0 is designed to be weld- 
ed, soldered, or otherwise fixed to a printed circuit board 
(not shown) during the manufacture thereof and thereby 
encompass and shield one or more underlying electron- 
ic components that are rr>ounted on the printed circuit 
board. The electromagnetic shielding system 10 can be 
used to shield either a section or component of a printed 
circuit board or the entire board. 
[0012] Shielding system 10 includes an enclosure 1 2 
defined by side walls 14 and a top surface 16 integrally 
joined therewith. If desired, the walls 1 4 could be formed 
into any reasonable configuration. However, in the pre- 
ferred embodiment, the walls 14 are formed into a 
square, rectangle or other quadrilateral shape. By using 
the walls 14 in the form of a rectangle, the configuration 
of the top surface 16 is simplified along with a simplifi- 
cation of mounting the walls 14 on a conventional print- 
ed circuit board. The walls 14 and the top surface 16 are 
preferably made from a metallic material, such as tin 
plated steel. However, other rnaterials including other 
metals such as tin plated phosphor bronze, beryllium 
copper and other alloys of copper may of course also 
be used depending upon the required shielding. In par- 
ticular, however, it is desirable that the material be met- 
als that are capable of being readily soldered or welded 
and capable of low resistance electrical conductivity. 
However, if the primary purpose of the shield is to reduce 
magnetic field interference, it is generally preferable to 
use a steel or other alloy which has a relatively high per- 
meability at low frequencies. To provide electrical con- 
ductivity on materials with relatively high resistance, the 
material may be plated with a low resistance metal, such 
as tin. If the principal concern is to reduce electrical field 
interference, then it is generally preferable to use a cop- 



per alloy as will be readily apparent to one skilled in the 
art of electromagnetic shielding. The walls 14 and the 
top surface 16 preferably have a thickness of approxi- 
mately 0.005 in. when the metal material is tin plated 

s steel, tin plated phosphor bronze, or stainless steel. Oth- 
er thicknesses could of course also be used depending 
upon the material used to form the walls 14 and the top 
surface 16 and the end use environment In which the 
enck>sure 12 will be placed. 

10 [0013] Each of the walls 14 Includes a side member 
portion 18 and, preferably, one or more projections 20 
extending from a lower edge of the side member portion 
18. The projectbns 20 are preferably soldered to the 
printed circuit board to obtain a surface mount thereon. 

IS although through hole mounting or any other type of 
known rTX>unting arrangement could also be utilized. In 
this regard, the enclosures 12 of the present invention 
are adaptable for tape and reel packaging for use in 
standard automated pick and place equipment or. alter- 

20 natively, the enctosures of the present invention may bo 
packed In trays for correct orientatbn within an automat- 
ed syste m or, still further, they be may packed in bulk 
as may be required by conventional equipment. 
[0014] As shown in FIG. 1 . the top surface 16 includes 

2S a scored line 22 extending parallel to the perimeter 
thereof. Although illustrated as being scored substan- 
tially continuously around the perimeter, it is also within 
the scope of the present invention that the scored line 
22 may not be continuous and that it may include por- 

30 tlons therealong that are not scored, such as along one 
or more sides of the top surface for example. A non- 
continuous scored line 22 may be used in order to in- 
crease the rigidity of the top surface 16 and its ability to 
withstand vibrations and shocks encountered during 

35 use. The scored line 22 is preferably spaced approxi- 
mately 0.020 in. from the outer perimeter edge in the 
illustrated embodiment, however, It will be apparent to 
one skilled in the art that other placements coukf of 
course also bo used depending upon the specific con- 

40 figuration and size of the enctosure and the top surface 
thereof. The scored line 22 allows an interior portion 26 
of the top surface 16 to be renrx)ved, and thereby define 
a remaining perimeter rim 28, as shown in FIG. 4. Being 
able to remove an integral portion of the top surface, i. 

4S e„ the interkjr portkx> 26, allows access to be gained to 
an underlying electronic component without removing 
the entire enclosure 12, as discussed in further detail 
below. 

[0015] If desired tor ventilation, the top surface 16 
50 may include air vents 24 in the form of small circular 
holes as shown in FIG. 1 . The vents 24 illustrated in the 
corners of the top surface assist, in conjunction with the 
score line 22, in allowing for the break away of the inte- 
rior portkjn. The vents or holes 24 disposed in the inte- 
rs rior portion 26 can additkxially servo as thumb nail grips 
for starling the rorTX>val of the same. The top surface 16 
may include, instead of or in addilion to the vents 24. 
louvers or perforations for ventilation, heat sink compo- 
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nents. handles, or other hardware to suit a specific need 
or function. In addition, material to absorb electrical en- 
ergy, such as a microwave absorber, may be attached 
or bonded to the inside of the top surface 16. 
[001 6] If it is necessary to access an electronic com- 5 
ponent shielded by the enclosure 12, and the interior 
portion 26 of the top surface 16 is removed, it is also 
then necessary to provide a cover which will replace the 
removed interior portion 26 after the repair or replace- 
ment of the electronic component is performed. Refer- io 
ring to FIG. 2, a replacement cover 30 is shown in ac- 
cordance with the present invention. The replacement 
cover 30 is preferably made from the same metal mate- 
rial as the enclosure 12. although a different metal ma- 
terial could of course also be used. The replacement 
cover 30 also includes vents 24 and a plurality of etched 
formed or lanced elements 32 which are provided in or- 
der to assist in self locating the cover 30 on top of the 
perimeter rim. Replacement cover 30 is attached to the 
perimeter rim 28 of the enclosure 1 2 by welding, solder- 20 
ing, or any other conventional attachment means. 
[0017] Alternatively, a further embodiment of the re- 
placement cover is shown in FIG. 3 by reference numer- 
al 30'. Replacement cover 30' includes a main portion 
38 generally corresponding in shape to the configuration 2S 
of the perimeter rim 28. Preferably, cover 30* also in- 
cludes a plurality of side flanges 40 extending therefrom 
and a plurality of predefined bend lines 42 disposed be- 
tween the main portion 38 and the flanges 40. Replace- 
ment cover 30' is made from a metal foil and includes 30 
an adhesive surface 34 that is, at least initially, provided 
with a release paper 36. Replacement cover 30' is at- 
tached to the perimeter rim 28 of the enclosure, and also 
preferably the side walls 14, by rerTK>ving the release 
paper 36 to expose the adhesive surface 34, and by 35 
bringing the adhesive surface 34 into contact with the 
rim 28 and folding down the side flanges 40 along the 
bend lines 42 to thereby bring the flanges 40 into contact 
with the side walls 14, as shown in FIG. 5. 
[001 8] The operation of the shielding system 1 0 of the 40 
present invention can be described as follows. During 
the initial manufacture of a printed circuit board, shield- 
ing enclosure 12 is disposed over one or more electric 
or electronic components or the entire board, in order to 
reduce the electromagnetic interference with adjacent ^ 
components. At some point in time after burn-in. or later, 
it may become necessary to replace, repair or otherwise 
adjust one of the components being shielded by the en- 
closure 12. In such instance, the score line 22 allows 
the interior portion 26 of the enclosure 1 2 to bo romovod so 
using the vents 24 as g rips or otherwise exerting a slight 
force to sever the score lino 22 and completely separate 
the interior portion 26. As shown in FIG. 4. the perimeter 
rim 28 of tho enclosure 12 will remain attached to the 
printed circuit board (not shown). Thus, the shielding ss 
system 10 of tho present invention allows access to tho 
tailed component such that the component itsoll may be 
replaced, rather than declaring tho entire printed circuit 



board an entire loss. 

[0019] After the failed or damaged component is re- 
nrK>ved from within the rim 28 on the printed circuit board 
and a new or repaired component is inserted, or after 
the failed or damaged component is repaired or other- 
wise adjusted while still on the printed circuit board, the 
replacement cover 30, 30' is then attached to the perim- 
eter rim 28 in order to again form a complete shielding 
enclosure over the electronic component. As shown in 
FIG. 5. the replacement cover 30' is attached to the pe- 
rimeter 28 by applying the adhesive surface 34 directly 
thereto. Similarly replacement cover 30 is welded, sol- 
dered, or otherwise mechanically attached to the perim- 
eter 28. In each instance, the replacement cover 30, 30' 
together with the perimeter rim 28 encompass and 
shield the one or more underlying electronic compo- 
nents that are mounted on the printed circuit board. 
[0020] The shielding system 10 of the present inven- 
tion way be easily and inexpensively manufactured, in 
comparison with the resiliently held covers of the prior 
art. During manufacture, the enclosure 12 including the 
cover 16 is stamped or punched from a sheet n^ateriaL 
The score line 22 and air vents 24 are also cut into the 
sheet material at this stage. Afterwards, the sides of the 
enclosure are bent to fomn the side member portions 18 
and thereby obtain the final product. The covers 30, 30' 
are likewise easily formed using standard sheet metal 
or sheet foil processing techniques. 
[0021] While the present invention has been de- 
scribed with preferred embodiments, it is to bo under- 
stood that variations and modifications may be resorted 
to as will be apparent to those skilled in the art. Such 
variations and modifications are to be considered within 
the pun^iew and the scope of tho claims appended here- 
to. 



Claims 

1. An electromagnetic shielding system for a printed 
circuit board comprising: 

a shielding enclosure including a plurality of 
side walls and an integral top surface, said top 
surface including a scored line for allowing re- 
moval of an interior portion of said top surface 
to thereby define a remaining perimeter rim; 
and 

a replacement cover for attachment to said re- 
maining cover rim. 

2. The shielding system of claim 1 , wherein said re- 
placement cover includes a metal foil having an ad- 
hesive surtace. 

3. The shielding system of claim 1 or 2. whoroin said 
replacomonl cover includes a main portion genor- 
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ally corresponding in size and shape to said remain- 
ing perimeter rim. 

4. The shielding system of claim 3, wherein said re- 
placement cover further includes a plurality of side 
flanges extending from said main portion. 

5. The shielding system of claim 4. wherein said re- 
placement cover further includes a plurality of pre- 
defined bend lines disposed between said main 
portion and said side flanges. 

6. The shielding system of any preceding claim, 
wherein said replacement cover Is made from a 
metal material. 

7. The shielding system of claim 6, wherein said re- 
placement cover generally corresponds in size and 
shape to said remaining perimeter rim. 

8. The shielding system of any preceding claim, 
wherein said scored line is defined by a continuous 
scored line. 

9. The shielding system of any preceding claim, 
wherein said scored line is disposed approximately 
0 5 mm (0.02 in.) from an edge surface of said top 
surface. 

10. The shielding system of any preceding claim, 
wherein said shielding enclosure is made from tin 
plated steel. 

11. The shielding system of any preceding claim, 
wherein said scored line is severed for allowing re- 
moval of the interior portion of said top surface. 

12. A method for shielding and obtaining access to a 
component on a printed circuit board, said method 
comprising: 

providing a printed circuit board having a com- 
ponent encompassed by a shielding enclosure 
including a plurality of side walls and an integral 
top surface having a scored line which defines 
an interior portion; 

severing Iho scored lino on the top surface of 
the shielding cover; 

removing the interior portion of the top surface 
defined by the scored lino, thereby leaving a re- 
maining perimeter rim on the printed circuit 
board and allowing access to the component 
within the rim; 

providing a replacement cover for the top sur- 
face of the shielding enclosure; 



attaching the replacement cover to the shield- 
ing cover to thereby encompass and shield the 
component. 

s 13. The method of claim 1 2, wherein said severing step 
further includes grasping a hole in the top surface 
of the shielding enclosure and applying force to 
thereby sever the scored line. 

10 14. The method of claim 12 or 13, wherein said attach- 
ing step includes soldering the replacement cover 
to the perimeter rim of the shielding enclosure. 

15. Tho method of claim 12. 13 or 14, wherein said at- 
is taching step includes pressing an adhesive surface 

of the replacement cover onto the perimeter rim of 
the shielding enclosure. 

16. The method of claim 15, wherein the replacement 
20 cover includes a plurality of side flanges and said 

attaching step further includes pressing the adhe- 
sive surface of the side flanges of the replacement 
cover onto the side walls of the shielding enclosure. 

25 17. The method of claim 15 or 16, wherein the replace- 
ment cover includes a plurality of side flanges and 
a predefined bend line associated with each of the 
side flanges, said attaching step further including 
bending the side flanges atong the predefined bend 

30 lines and pressing the adhesive surface of the side 
flanges of the replacement cover onto the side walls 
of the shielding enclosure. 
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